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© Light emitting type push button switch. 



© A light emitting type push button switch having 
an indication unit including an operation block con- 
taining an indicator and a switch unit having a micro- 
switch turned on or off by the pushing of the opera- 
tion block through a plunger axially movably held In 
the case of the indication unit, the indication unit and 
switch unit which can be easily engaged with each 
other or disengaged from each other. 
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LIGHT EMITTING TYPE 

BACKGROUND OF THE INVENTION 



(Held of the Invention) 

5 

The present invention relates to a light emitting 
type push button switch mounted on a control 
panel. 

10 

(Description of Related Art) 

This 'kind of switch comprises an indication unit 
and a switch unit removably connected to each 
other. The indication unit has an operation block is 
containing an indicator. The switch unit has a 
microswitch which is turned on or off by the push- 
ing of the operation block through a plunger held to 
be longitudinally movable in the case of the indica- 
tion unit - 20 

Referring to Fig. 23, a known construction of 
the indication unit and the switch unit which are 
connected to each other is described hereinbelow. 
An approximately T-shaped engaging projection 
202 is formed on the indication unit 201, and as 2S 
shown in Fig. 24, a plurality of a pair of elastic 
arms 206 and 207 connected by a rectangular 
pressure applying plate 205 are formed on the 
front of a microswitch 204, and as shown in Fig. 
25, a pair of engaging projections 208 and 209 30 
which removably engage with both sides of the 
engaging projection 202 is formed on the inner wall 
of the pressure applying plate 205. 

However, since the elastic arms 206 and 207 
are disposed on the front of the microswitch 204 of as 
the switch unit 203, the elastic arms 206 and 207 
and the pressure applying plate 205 which are 
connected with the indication unit 201 are disposed 
between the indication unit 201 and the switch unit 
203. Therefore, the switch is long lengthwise, i.e., it aq 
is difficult to manufacture a compact switch. 

In particular, since this construction does not 
allow the formation of the long elastic arms 206 
and 207, the flexible amount of the elastic arms 
206 and 207 is small, and the switch unit 203 and 45 
the indication unit 201 cannot be easily engaged 
with each other or disengaged from each other by 
the pressure applying plate 205. Therefore, when a 
great force is applied to the button, the elastic 
arms 206 and 207 may be damaged. so 

Since the elastic arms 206 and 207 are formed 
on the pressure applying plate 205, the space of. 
the pressure applying plate 205 is comparatively 
large. But, the provision of the small pressure ap- 
plying plate 205 makes it difficult to engage the 



H BUTTON SWITCH 

switch unit 203 and the indication unit 201 with 
each other or disengage them from each other. 

If the external terminal of the microswitch 204 
and the one for connecting the indicator to the 
switch unit are provided with screws, both external 
terminals are cylindrical iy formed and a male screw 
is screwed in a female screw formed on the end 
face of each of the cylindrical terminals. In this 
case, it is necessary for the switch case to have 
two configurations, which leads to the preparations 
of increased number of metal molds. 



SUMMARY OF THE INVENTION 

The present invention has been made to over- 
come the above-described disadvantage of the 
known light emitting type push button switch. Ac- 
cordingly, it is an object of the present invention to 
provide a compact light emitting type push button 
switch having an indication unit and a switch unit 
which can be easily engaged with each other or 
disengaged from each other. 

It is another object of the present invention to 
provide a light emitting type push' button switch in 
which a switch case can be manufactured easily 
and the external terminal of the microswitch and 
the external terminal for connecting the indicator to 
the switch unit are composed of a frame or pro- 
vided with a screw. 

It is still another object of the present invention 
to provide a microswitch in which the stroke of the 
button is long and which can be easily assembled. 

The light emitting type push button switch in 
accordance with the present invention has an in- 
dication unit including an operation block contain- 
ing an indicator and a switch unit having a micro- 
switch turned on or off by the pushing of the 
operation block through a plunger axially movably 
held in the case of the indication unit comprises a 
plurality of approximately C-shaped engaging pro- 
jections formed on the rear end portion of the 
indication unit; a plurality of elastic arms formed on 
the switch cover of the switch unit so as to cor- 
respond to the engaging projections and extending 
from the read end of the side wall of the switch 
cover to the front end thereof; a locking projection 
formed on the front end of each of the elastic arms 
and removably engaging with the inner surface of 
the corresponding C-shaped engaging projection; 
and a T-shaped pressure applying plate formed on 
the peripheral surface of the locking projection. 

According to this construction, since .the elastic 
arms which engage with the approximately re- 
shaped engaging projections of the indication unit , 
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are formed integrally with the side wall of the 
switch cover of the switch unit, the elastic arms 
and the C-shaped engaging projections are con- 
nected on the side of the switch unit Therefore, 
the push button switch is longitudinally short and 5 
both units can be favorably connected to or discon- 
nected .from each other. Further, the portions at 
which both units are connected to each other are . 
not damaged. Further, the great area of the pres- 
sure applying face which is T shaped enables a 10 
pressure applying operation to be performed easi- 
ly. 

It is a further object of the present invention to 
provide a light-emitting push button switch having 
an indication unit and a switch unit comprising the is 
switch case of the switch unit which comprises a 
switch base and a pair of switch covers mounted 
on both sides of the switch base; a concave por- 
tion, provided in at least one of the switch covers, 
to accommodate a microswitch in cooperation with 20 
the switch base; an external terminal to which a 
connection terminal, for connecting the indicator of 
the indication unit to the switch unit is removably 
connected, is fixed to the switch base; a plurality of 
elastic arms having on each of the front end por- 25 
tions thereof a locking projection which removably 
engages with a corresponding engaging projection 
of a plurality of engaging projections formed on the 
indication unit; and a pressure applying piate, for 
disengaging the locking projection and the engag- 30 
ing projection from each other, formed on and 
integral with the peripheral surface of each of the 
elastic arms. 

According to this construction, the switch case 
comprises the switch base and a pair of the switch 35 
covers mounted on both sides of the switch base, 
and the concave portions are formed in the switch 
covers to accommodate the microswitch in 
cooperation with the switch base, i.e., the switch 
unit comprises three parts, and a pair of the elastic 40 
arms and locking projections are formed on the 
switch base. Accordingly, the moldings of the 
switch base and the switch covers are facilitated 
and the switch case can be easily assembled with 
the microswitch accommodated in one of the con- 45 
cave portions. 

Further, each of the rear ends of the external 
terminals mounted on the microswitch is bent to be 
L-shaped to be disposed in contact with the switch 
cover, and each of the rear ends of the external 50 
terminals fixed to the switch base to which each of 
the indicator connecting terminals of the switch unit 
is removably connected is bent to be L-shaped to 
be disposed in contact with the switch base, and 
the terminal portion provided with a screw is 55 
formed on the bent portions of each of the external 
terminal portions. Owing to this construction, the 
external terminal of a frame construction can be 



modified to the terminal provided with the screw. 

It is a further object of the present invention to 
provide a microswitch comprising a switch case to 
which a common terminal and at least one fixed, 
terminal are mounted on the. lower wall thereof; an 
opening formed on the upper wall of the switch 
case and disposed between the common terminal 
and the fixed terminal; a push button vertically 
movably inserted into the opening; a movable plate 
having on the free end portion thereof a movable 
contact which confronts a fixed contact fixed to the 
inner end portion of the fixed terminal and whose 
base portion is pivotally mounted on the inner 
portion of the common terminal; a lever whose 
base portion is pivotally mounted on the inner end 
portion of the common terminal and driven by the 
push button; a compression spring whose one end 
portion is pivotally mounted on a groove formed on 
the lever and whose other end portion is engaged 
by the free end portion of the movable plate; and a 
shoulder formed on the lever and disposed in the 
vicinity of the lower portion of the groove so as to 
prevent the compression spring from falling from 
the lever. 

According to this construction, the movable 
plate is driven by the lever driven by the push 
button and the compression spring suspended by 
the lever and the movable plate. Therefore, even 
though the microswitch is compact, the stroke of 
the lever can be long, so that the microswitch can 
be automatically assembled with ease. In particular, 
the shoulder formed on the lever prevents the 
compression spring from falling from the lever even 
though a vibration or a shock is imparted to the 
microswitch when it is being assembled, thereby 
contributing to the easy assembling of the micro- 
switch. 



BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the 
present invention will become clear from the follow- 
ing description taken in conjunction with the pre- 
ferred embodiments thereof with reference to the 
accompanying drawings, in which: 

Figs. 1, 2, and 3 are a perspective view, a 
partly broken front view, and a partly broken side 
elevational view showing a first embodiment of a 
light emitting type push button switch in accor- 
dance with the present invention; 

Figs. 4(A) and 4(B) are a front view and a 
side elevational view showing the indication unit of 
the light emitting type push button switch; 

Figs. 5(A) and 5(B> are a plan view and a 
front view showing the switch unit of the light 
emitting type push button switch; 
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Rg. 6 is a sectional view showing the portion 
in which the indication unit and the switch unit of 
the light emitting type push button switch are con- 
nected with each other; 

Rg. 7 is a perspective view showing a dum- 
my switch of the light emitting type push button 
switch; 

Rg. 8 is an explanatory view for explaining 
the operation to be performed when the dummy 
switch is not used; 

Rg. 9 is an explanatory view for explaining 
the operation of the indication unit-connecting ter- 
minal of the light emitting type push button switch; 

Rg. 10 is an explanatory view for explaining 
the alternate operation of the light emitting type 
push button switch; , 

Rg. 11 is a perspective view showing a 
second embodiment of a light emitting type push 
button switch in accordance with the present inven- 
tion; 

Rg. 12 is a partly broken front view showing 
the light emitting type push button switch; 

Rg. 13 is a partly broken side eievational 
view showing the light emitting type push button 
switch; 

Rgs. 14(A) and 14(B) are a plan view and a 
front view showing the switch case composing the 
switch unit of the light emitting type push button 
switch; 

Rg. 15 is a perspective view showing an 
embodiment of a microswitch in accordance with 
the present invention; 

Rgs. 16(A), (B), and (C) are sectional views 
showing the microswitch in different conditions; 

Rg. 17 is a perspective view showing the 
lever of the microswitch; 

Rgs. 18(A) and 18(B) are explanatory views 
for explaining the assembling of the principal por- 
tions of the microswitch; 

Rg. 19 is an explanatory view for explaining 
the condition of the push button and the lever of 
the microswitch In which the push button- and the 
pivotal lever contact with each other; 

Rg. 20 is a sectionaJ view showing the 
microswitch in which the push button is pushed to 
the top of its stroke; 

Rg. 21 is an explanatory view for explaining 
the condition of the push button and the lever of 
the microswitch in which the push button and the 
free end portion of the lever contact with each 
other; 

Rg. 22 is a characteristic view showing the 
relationship between the push amount of the push 
button and the load of operating the push button of 
the microswitch; 



Rg. 23 is a perspective view showing a 
known light emitting type push button switch in 
which the indication unit and. the switch unit are 
disconnected from each other; 
s Rg. 24 is a front view of the switch "unit 

shown in Rg. 23; and 

Fig. 25 is a sectional view showing the con- 
nected portion of the indication unit and the switch 
unit shown in Rg. 23. 

w 



15 Before the description of the present Invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 
the accompanying drawings. 

Referring now to the drawings, and in particular 

20 to Rgs. 1 , 2, and 3, there is shown a first embodi- 
ment of a light emitting type push button switch in 
which Rg. 1 is an exploded perspective view, Rg, 
2 is a partly broken front view, and Fig. 3 is a 
partly broken side eievational view. 

25 As shown in Rgs. 1, 2, and 3, the light emitting 
type push button switch comprises an indication 
unit 1 and a switch unit 2. 

in the indication unit 1, a case 3 made of a 
synthetic resin comprises a cylindrical drum 3a and 

30 a rectangular front frame 3b formed integrally with 
the cylindrical drum 3a. There is formed on the 
peripheral surface a screw portion 3c which is 
screwed by a ring 4. The cylindrical drum 3a is 
inserted into a washer 5 and a rectangular rotation 

35 locking metal fitting 6 on which rotation locking 
projections 6a are formed at the corners thereof. 

A cylindrical plunger 7 made of a synthetic 
resin has a pair of operation legs 7a and 7b which 
are axially movably held in the cylindrical drum 3a 

40 . of the case 3. Referring to Figs. 1 and 3, a projec- 
ted guide rail 7c formed on the peripheral surface 
of the plunger 7 in the axial direction thereof en- 
gages with a groove 3d formed on the inner sur- 
face of the cylindrical drum 3a. A locking claw 8c 

45 formed on the peripheral surface of an electric 
insulating base 8 made of a synthetic resin is fitted 
into an engaging opening 3e formed on the cylin- 
drical drum 3a. The electric insulating base 8 has 
on the peripheral surface thereof notches 8a and 

so 8b which do not prevent a pair of the operation 
legs 7a and 7b from moving. A block 9 of the 
indication unit 1 comprises the case 3, the plunger 
7, and the base 8. 

A push button 10 which is fitted in the front 

55 frame 3b of the case 3 comprises a funnel-shaped 
button 1 1 serving as a reflector and a light trans- 
mitting cap 12 disposed on the front end of the 
push button 11. A light diffusing plate 13 and a 
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light transmitting plate 14 are accommodated in- 
side, the cap 12. A light emitting element 15, for 
example, a light emitting diode emits a light to the 
front face of the push button 10. An indicator 16 
containing the light emitting diode 1 5 axially mov- 
ably held by the base portion 11a of the button 11 
and the push button 10 constitute an operation 
block 17. A rubber ring 18 is mounted on the base 
portion 11a of the button 11. A pin 20 which is 
fitted into a guide opening 19 formed on the button 
11 is formed on the peripheral surface of the in- 
dicator 16. A Q-shaped connection member 21 
projectingiy formed on the base portion of the 
button 1 1 removably engages with a connection pin 
22 formed on the inner circumferential face of the 
plunger 7, whereby the operation block 17 and the 
plunger 7 are connected to each other. 

A rubber seal 23 is interposed between the 
case 3 and the plunger 7 of the indication unit 1 . A 
ring 24 serves as a means for fixing the rubber 
seal 23 to the case 3. 

A pair of connection terminals 25 and 26 for 
connecting the indicator to the switch unit 2 is 
fixedly mounted on the base under pressure. Each 
of the front ends 25a and 26a of the connection 
terminals 25 and 26 is composed of a conductive 
leaf spring, respectively and the front portion there- 
of is curved as shown in Fig, 9 f thus contacting 
with the pair of lead terminals 27 and 28 of the 
indicator 16. As shown in Fig. 3, the rear end 
portions 25b and 26b of the connection terminals 
25 and 26 project rearward from the base 8. En- 
gaging portions 25c and 26c formed on the con- 
nection terminals 25 and 26 are locked by terminal 
inserting openings 29 and 30 formed on the base 
8; respectively. 

Projections 31 and 32 formed on the base 8 
which guide the movements of the operation legs 
7a and 7b of the plunger 7 are fitted in the elon- 
gated openings 33 and 34, respectively formed on 
the operation legs 7a and 7b. 

One end portion 35a of ]-shaped locking wire 
35 is pivotaily mounted in the small opening 36 
formed on the projection 32 and the other end 
portion 35b thereof moves around the cam portion 
37 formed on the operation leg 7b of the plunger 7, 
thus performing the known alternate operation as 
shown in Fig. 10. The base portion 38b of a leaf 
spring 38 is fixed to the inner surface of the case 3 
and the top end portion 38a thereof is locked by 
the opening 39 of the projection 32 so as to elas- 
tically bring the end portion 35a of the locking wire 
35 in contact with the base 8. Thus, one end 
portion 35a of the locking wire 36 is prevented 
from being pulled out of the small opening 39 of 
the projection 32. The alternate mechanism 40 
comprises the locking wire 35 and the cam portion 
37. 



A concave portion 42 in which the base 8 is 
fitted is formed on a box-shaped switch cover 41 
made of a synthetic resin when the switch unit 2 
and the indication unit 1 are connected to each 

5 other. A pair of external terminals 43 and 44 jor 
connecting the indicator to the switch unit 2 is fixed 
under pressure to terminal inserting openings 45 
and 46 formed on the bottom surface of the con- 
cave portion 42. The connection terminals 25 and 

w , 26 are inserted into forked socket portions 43a and 
44a disposed on the front ends of the external 
terminals 43 and 44, respectively. The engaging 
portions 43b and 44b formed on the external termi- 
nals 43 and 44, respectively are locked by the 

is terminal inserting openings 45 and 46, respectively 
so that the "external terminals 43 and 44 are not 
pulled out of the terminal inserting openings 43 and 
44. 

A projection 48 formed on the peripheral sur- 
20 face of a microswitch 47 is fitted into an opening 
49 formed on the switch cover 41 so as to connect 
the switch cover 41 and the microswitch 47 to each 
other. An operation lever 50 formed on the micro- 
switch 47 is driven by the operation leg 7a of the 
25 plunger 7. A projection 52 formed on the peripheral 
surface of a dummy switch 51 disposed alongside 
of the microswitch 47 is fitted into an opening 53 
formed on the switch cover 41 so as to connect the 
switch cover 41 and the dummy switch 51 to each 
30 other. An operation lever 54 formed on the dummy 
switch 51 is driven by the operation leg 7b of the 
plunger 7. 

As shown in Fig. 7, in the dummy switch 51, 
the operation lever 54 is elasticaily supported by a 

35 coil spring 56 accommodated in the case 55. The 
resilience of the coil spring 56 is approximately the 
same as that of the spring accommodated in the 
microswitch 47. Spring seats 57 and 58 are moun- 
ted in the operation lever 54 and the case 55, 

40 respectively. The switch unit 2 comprises the 
switch cover 41 , the microswitch 47, and the dum- 
my switch 51. 

. As shown in Figs. 4(A) and 4(B), in the indica- 
tion unit 1, two approximately C-shaped engaging 

45 projections 59 and 59 are formed on the peripheral 
face of the drum portion 3a of the case 3 so that 
the engaging projections 59 and 59 are symmetri- 
cal with respect to the center of a circle cor- 
responding to the circumference of the drum por- 

50 tion 3a. Referring to Figs. 5(A) and 5(B), elastic 
arms 60 are formed integrally with the switch cover 
41 from the rear end to the front end thereof and 
disposed between the microswitch 47 and the 
dummy switch 51. As shown in Fig. 6, a locking 

55 projection 61 disposed on the top end of each of 
the elastic arms 60 removably engages with the 
inner surface of the engaging projection 59. Fur- 
ther, a T-shaped pressure applying plate 62 for 
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disengaging the locking projection 61 and the en- 
gaging projection 59 from each other is integrated 
with the locking projection 61 on the front end of 
each of the elastic arms 60. As shown in Fig. 5(B), 
rectangular faces .63 are formed on both sides of 
the pressure applying plate 62 and on the surfaces 
of the switch cover 41 . 

A base positioning wall 64 is projectingly 
formed in the concave portion 42 of the switch 
cover 41. The operation levers 50 and 54 move 
into the openings 65 and 66, respectively formed in 
the concave portion 42. 

The operation of the light emitting push button 
switch having the above-described construction is 
described hereinbelow. 

The ON/OFF operation of the microswitch 47 to 
be performed by the pushing of the push button 10 
is the same as that of the known microswitch. That 
is, the pushing of the push button 10 drives the 
plunger 7 in the axial direction thereof, with the 
result that the microswitch 47 and the dummy 
switch 51 are driven by the operation legs 7a and 
7b r respectively and the microswitch 47 is turned 
on (off). At this time, as shown in Fig. 10, the 
movement of the operation leg 7a of the plunger 7 
displaces the end portion 35b of the locking wire 
35 from the pushed position shown by a solid line 
to the push-releasing position, shown by a dotted 
line, at which the end portion 35b is locked by trie 
cam portion 37. As a result, the microswitch 47 is 
maintained to be ON (OFF). 

When the push button 10 is pushed again, the 
end portion 35b of the locking wire 35 is dislocated 
from the push-releasing position and moves around 
the cam portion 37. As a result, the microswitch 47 
is turned off (on) and the plunger 7 is returned to 
the original position by the returning force of the 
operation lever 50. 

That is. every time the push button 10 is push- 
ed, the microswitch 47 is turned on or off accord- 
ing to the alternate movement of the locking wire 
35. 

As described previously, the indication unit 1 
and the switch unit 2 are connected to each other 
by the engagement of the engaging projection 59 
of the indication unit 1 and the locking projection 
61 of the switch unit 2. 

Since the elastic arm 60 on which the locking 
projection 61 is formed is integrated with the side 
wall, namely, the upper and lower walls of the 
switch cover 41 of the switch unit 2 as shown in 
Fig. 5(B). the indication unit 1 and the switch unit 2 
are connected to each other on the side of the 
switch cover 41. Owing to this construction, the 
microswitch 47 and the dummy switch 51 can be 
disposed in the vicinity of the indication unit 1. In 
other words, the push button switch can be short in 
the longitudinal direction thereof, i.e., a compact 



push button switch can be manufactured. In this 
example, since the elastic arm 60 is interposed 
between the microswitch 47 and the dummy switch 
51 , the space therebetween can be effectively uti- 
5 lized, which contributes to the manufacture of a 
compact switch as well. 

In particular, as shown in Fig. 5(A), the length 
of the elastic arm 60 is formed to be approximately 
the same as that (l) of the switch cover 41. There- 

70 fore, the flexible amount of the elastic arm 60 can 
be great, so that the the locking projection 61 and 
the engaging projection 59 can be easily engaged 
with each other and disengaged from each other. 
Further, since the pressure applying plate 62 is T- 

15 shaped and the area thereof can be great, the 
locking projection 61 and the engaging projection 
59 can be easily disengaged from each other. 

Furthermore, since the rectangular faces 63 are 
formed on both sides of the pressure applying 

20 plate 62 of the switch cover 41 , the push. amount of 
the pressure applying plate 62 can be appropri- 
ately adjusted. 

Supposing that the switch unit 2 comprises 
only the microswitch 47 and that the button 10 is 

25 pushed from the upper or lower portion thereof, a 
tilting as shown in Fig. 8 occurs, which may cause 
the malfunction of the microswitch 47. Heretofore, a 
coil spring is interposed between a plunger and a 
base corresponding to the plunger 7 and the base 

30 8, respectively so as to overcome the above-de- 
scribed tilting. 

However, according to a known push button 
switch provided with the coil spring, when the op- 
eration block of an indication unit corresponding to 

35 the indication unit 1 is removed for a . maintenance 
from a case corresponding to the case 3, the 
insulating distance in the push button switch be- 
comes short. 

In order to solve this problem, according to the 

40 first embodiment, the dummy switch 51 including 
the coil spring having the resilience which is the 
same as that of the spring accommodated in the 
microswitch 47 is disposed alongside of the micro- 
switch 47. Accordingly, even though the center of 

45 the push button 10 is not pushed, the tilting as 
shown by the chain line in Fig. 10 does not occur, 
i.e., the microswitch 47 can be appropriately op- 
erated. In other words, the push button switch in 
accordance with the present invention eliminates 

so the need for the provision of the coil spring con- 
ventionally used. Therefore, the insulating distance 
can be long, so that the maintenance work can be 
safely accomplished. 

According to the first embodiment, as shown in 

55 Fig. 9, the leaf spring 25a (26a) which composes 
the front portion of the connection terminal 25 (26) 
is curved and disposed along the lead terminal 27 
(28) of the indicator 16 so as to allow the top end 
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25d of the leaf spring 25a to contact with the lead 
terminal 27 (28). Owing to this construction, curved 
portion of the leaf spring 25a (26a) is deformed as 
shown in Fig. 9 as a result of the insertion of the 
indicator 16 into the leaf spring 25a (26a). As a 
result, the point which the leaf spring 25a (26a) and 
the lead terminal 27 (28) contact with each other is 
displaced from the position shown by the dashed 
line to the base portion of the lead terminal 27 (28) 
shown by the solid line. Thus, this construction 
ensures the connection of the indication unit 1 and 
the switch unit 2. 

It is possible to dispose the connection termi- 
nals 25 and 26 inside the indication unit 1 and 
project the respective front ends 43a and 44a of 
the external terminal 43 and 44 from the switch unit 
2 toward the indication unit 1. In this case, how- 
ever, the* wiring from the switch unit 2 to the 
indication unit 1 cannot be performed. Therefore, 
the indication unit 1 cannot used as an indication 
lamp. 

According to the construction of the first em- 
bodiment, since the respective rear ends 25b and 
26b of the connection terminals 25 and 26 for 
connecting the indicator to the switch unit 1 project 
from the indication unit 1 , the indication unit 1 can 
function as an indication lamp. Thus the push but- 
ton switch in accordance with the present invention 
is convenient in use. 

According to the first embodiment, as shown in 
Fig. 2, the end portion 35a of the locking wire is 
pivotaliy mounted on the base 8 and the leaf spring 
38 which presses the end portion 35a of the lock- 
ing wire 35 under pressure is accommodated in the 
case 3. Owing to this construction, the insulating 
distance between the control panel (M) and the 
switch unit 2 is insured and a compact push button 
switch can be manufactured. Further, the length of 
the screw portion 3c can be set as desired. 



(Second embodiment) 

Fig. 1 1 is an exploded perspective view show- 
ing a second embodiment of a light emitting type 
push button switch in accordance with the present 
invention. 

Parts shown in the drawings of the second 
embodiment and corresponding to those of the first 
embodiment are designated by the same reference 
numerals and the descriptions thereof are omitted. 

Similarly to the switch of the first embodiment, 
the switch in accordance with the second embodi- 
ment comprises an indication unit 1 and a switch 
unit 2. Since the parts from a case 3 through 
projections 31 and 32 correspond to those in ac- 
cordance with the first embodiment, the descrip- 
tions thereof are omitted. Referring to Figs. 11 and 



12, one end 35a of a ]-shaped locking wire 35 is 
pivotaliy mounted in a small opening 36 formed on 
the projection 32 of a base 8 and the other end 
35b thereof moves around a cam portion 37 
5 formed on the operation leg 7b of a plunger 7, thus 
performing the known alternate operation. The base 
portion 38a of a leaf spring 38 is locked by the 
small opening 36 of the projection 32 and the front 
end portion 38b thereof is brought in contact with 

10 the inner surface of the case 3 so as to elastically 
bring the end portion 35a of the locking wire 35 in 
contact with the base 8. Thus, the end portion 35a 
of the locking wire 35 is prevented from being 
pulled out of the small opening 36 of the projection 

75 32. The alternate mechanism 40 comprises the 
locking wire 35 and the cam portion 37. 

A switch base 41 A is made of a synthetic resin 
and switch covers 41 B and 41 C are connected to 
both sides thereof, thus constituting a box-shaped 

20 switch case 41 as shown in Fig. 12. That is, a 
concave portion 42 in which the base 8 is fitted is 
formed on a box-shaped switch cover 41 when the 
switch unit 2 and the indication unit 1 are con- 
nected to each other. A pair of external terminals 

25 43 and 44 for connecting the indicator to the switch 
unit 2 is fixed under pressure to terminal inserting 
openings 45 and 46 formed on the bottom surface 
of the concave portion 42. Connection terminals 25 
and 26 are inserted into forked socket portions 43a 

30 and 44a disposed on the front ends of the external 
terminals 43 and 44, respectively. Engaging por- 
tions 43b and 44b of the external terminals 43 and 
44 are locked by the terminal inserting openings 45 
and 46, respectively so that the external terminals 

35 43 and 44 are not pulled out of the terminal insert- 
ing openings 45 and 46. 

The rear end portions 43c and 44c of the 
respective external terminals 43 and 44 are bent. 
An inserting opening 71 is formed on the bent 

40 portions 43c and 44c. An inserting opening 70 
having a female screw 72 in which a male screw 
70 is screwed is formed on each of the bent 
portions 43c and 44c, thus the male screw 70 and 
the female screw 72 constituting a screw terminal 

45 portion 73. 

The body 48 of a microswitch 47 is accom- 
modated in a concave portion 75 formed in the 
switch cover 41 B. External terminals 76, 77, and 78 
extend from the bottom face of the body 48 and 

so the rear ends thereof 76a, 77a, and 78a are bent. 
An inserting opening 100 into which a male screw 
79 is inserted is formed on each of the bent 
portions 76a, 77a, and 78a, thus the male screw 79 
and a female screw 80 in which the male screw is 

55 screwed constituting a screw terminal portion 81. 
The screw terminal portions 73 and 81 may be 
constituted through the washer 74 as shown in 
Figs. 12 and 13. 



7 



13 



EP 0 342 703 A2 



14 



The microswitch 47 is accommodated both in 
the base 41 A and the concave portion 75 formed 
on the switch cover 41 B. One of pins 82 projecting 
from both sides of the switch base 41 A is fixedly 
inserted under pressure into an opening 83 formed 
on the switch cover 41 8, whereby the switch base 
41 A, the switch cover 41 B, and the microswitch 47 
are connected to each other. An operation lever 50 
of the microswitch 47 is driven by the operation leg 
7a of the plunger 7. 

As shown in Fig. 7 of the first embodiment, the 
operation lever 54 of a dummy switch 51 is elas- 
tically supported by a coil spring 56 accommo- 
dated in the case 55. The resilience of the coil 
spring 56 is approximately the same as that of the 
spring accommodated in the microswitch 47. 
Spring seats 57 and 58 are mounted in the opera- 
tion lever 54 and the case 55, respectively. 

The dummy switch 51 is accommodated both 
in the base 41 A and the concave portion 75 formed 
in the switch cover 41 C. The other of the pins 82 
projectingly formed on both sides of the base 41 A 
is fixedly inserted under pressure into the opening 
84 of the switch cover 41 C, whereby the switch 
base 41 A, the switch cover 41 C, and the dummy 
switch 51 are connected to each other. 

An operation lever 54 formed on the dummy 
switch 51 is driven by the operation leg 7b of the 
plunger 7. 

The switch unit 2 comprises the switch case 
41 , the microswitch 47, and the dummy switch 51 . 

As shown in Figs. 4(A) and 4(B) of the first 
embodiment, in the indication unit 1, two approxi- 
mately C-shaped engaging projections 59 and 59 
are formed on the peripheral face of the drum 
portion 3a of the case 3 so that the engaging 
projections 59 and 59 are symmetrical with respect 
to the center of the circle corresponding to the 
circumference of the drum portion 3a. Referring to 
Rgs. 13 and 14, elastic arms 60 are formed on the 
switch case 41 from the rear end thereof to the 
front end thereof. As shown in Fig. 6 of the first 
embodiment, a locking projection 61 disposed on 
the front end of each of the elastic arms 60 remov- 
ably engages with the inner surface of the engag- 
ing projection 59. Further, a T-shaped pressure 
applying plate 62 is integrated with the front end of 
the locking projection 61. As shown in Rgs. 14(A) 
and 14(B), rectangular plates 63 are formed on 
both sides of the pressure applying plate 62 and 
on the peripheral surfaces of the switch cover 41 . 

A base positioning wall 64 shown in Rg. 1 4(B) 
is projectingly formed in the concave portion 42 of 
the switch case 41. The operation levers 50 and 54 
are disposed in the openings 65 and 66, respec- 
tively formed in the concave portion 42. The open- 
ings 65 and 66 allow the movements of the opera- 
tion legs 7a and 7b of the plunger 7 so as to press 



the operation levers 50 and 54 under pressure. 

The operation of the light emitting type push 
button switch having the above-described construc- 
tion is described hereinbelow. 

s The ON/OFF operation of the microswitch 47 to 

be performed by the pushing of the push button 10 
is the same as that of the known microswitch. 

That is, the pushing of the push button 10 
drives the plunger 7 in the axial direction thereof, 

70 with the result that the microswitch 47 and the 
dummy switch 51 are pushed by the operation legs 
7a and 7b, respectively and the microswitch 47 is 
turned on (off). At this time, the movement of the 
operation leg 7a of the plunger 7 displaces the end 

15 portion 35b of the locking wire 35 from the pushed 
position to the push-releasing position at which the 
end portion 35b is locked by the cam portion 37. 
As a result, the microswitch 47 is maintained to be 
ON (OFF). 

20 When the push button 10 is pushed again, the 
end portion 35b of the locking wire 35 is dislocated 
from the push-releasing position, thus moving ar- 
ound the cam portion 37. As a result, the micro- 
switch 47 is turned off (on) and the plunger 7 is 

25 returned to the original position by the returning 
force of the operation lever 50. That is, every time 
the push button 10 is pushed, the microcomputer 
47 is turned on or off according to the alternate 
movement of the locking wire 35. 

30 As apparent from the. above description, the 
switch case 41 comprises three components, 
namely, the base 41 A, the switch covers 41 B and 
41 C as shown in Fig. 11. Therefore, the base 41 A, 
the switch covers 41 B, and 41 C can be easily 

35 molded. 

That is, a pair of the elastic arms 60 is projec- 
tingly formed on the base 41 A of the switch case 
41 constituting the switch unit 2, and the engaging 
projection 59 of the case 3 constituting the indica- 

40 tion unit 1 removably engages with the locking 
projection 61 of the elastic arm 60 as shown in Fig. 
6 of the first embodiment, whereby the indication 
unit 1 and the switch unit 2 are connected to each 
other. 

45 The engagement of the engaging projection 59 
and the locking projection 61 is released when the 
T-shaped pressure applying plate 62 is pressed 
inwards, whereby the indication unit 1 and the 
switch unit 2 are disengaged from each other. 

so As described above, a pair of the elastic arms 
60 is formed on the base 41 A, the engaging pro- 
jection 59 is formed on the cylindrical drum 3a of 
the case 3, the concave portions 75 and 75 which 
accommodate the microswitch 47 and the dummy 

55 switch 51, respectively are formed in the switch 
covers 41 B and 41 C which are individually formed 
and connected with the base 41 A. Accordingly, the 
base 41 A, the switch covers 41 B and 41 C can be 
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easily molded. Thus, the switch case 41 containing 
the microswitch 47 and the dummy switch 51 can 
be easily assembled. 

The external terminals 76, 77, and 78 of the 
microswitch 47 are formed by punching a flat plate 
and the terminal portion 81 provided with a screw 
is formed on the bent portions 76a, 77a, and 78a. 
As described above, the external terminals 76, 77, 
and 78 of the microswitch 47 are made of plates. 
As such, frames formed by punching the plate is 
placed in a mold, then a resin is poured into the 
mold. The molded external terminals 76, 77, and 
78 are bent to be L-shaped. Thereafter, the female 
screw 80 and the male screw 79 are inserted 
through the opening 100 formed on the bent por- 
tions 76a, 77a, and 78a, then the male screw 79 is 
screwed into the female screw 80, whereby the 
microswitch 47 provided with the screw terminal 
portion 81* is constructed and the screw terminal 
portion 81 is fixed to the outer wall of the switch 
cover 41 B. 

The connection terminals 25 and 26 fixed to 
the base 8 of the indication unit 1 are inserted into 
the forked " socket portions 43a and 44a of the 
respective external terminals 43 and 44, for con- 
necting the indicator to the switch unit 2 t fixed to 
the base 41 A of the switch case 41. Thus, the 
indication unit 1 and the switch unit 2 are con- 
nected to each other. 

The external terminals 43 and 44 for connect- 
ing the indicator to the switch unit 2 are fixed to the 
base 41 A of the switch case 41, and the male 
screw 70 and the female screw 72 are inserted 
through the inserting opening 71 formed on each of 
the bent portions 43c and 44c of the external ends 
of the external terminals 43 and 44, then the male 
screw 70 is screwed in the female screw 72. Thus, 
the base 41 A of the switch case 41 on which the 
terminal portion 73 provided with the screw is 
mounted can be easily constructed. 

According to the second embodiment, substan- 
tially the same load is applied to the dummy switch 
51 and the microswitch 47 in operation. This is the 
reason the dummy switch 51 is disposed alongside 
of the microswitch 47. Accordingly, even though 
the center of the push button 10 is not pushed, the 
microswitch 47 can be favorably operated. 

Fig. 15 is an exploded perspective view show- 
ing one embodiment of the microswitch in accor- 
dance with the present invention. Figs. 16(A), 16- 
(B), and 16(C) are sectional views showing the 
microswitch in different conditions. 

Referring to Figs. 15, 16(A), 16(B), and 16(C), 
the switch case 110 comprises a plate-shaped ter- 
minal base 111 made of an electric insulating syn- 
thetic resin and a cover 112, made of a synthetic 
resin, which is fitted into the terminal base 111. 
The terminal base 1 1 1 constituting the lower wall of 



the switch case 110 comprises walls 1 11 a and 
111b disposed on the left and right sides thereof, 
respectively. The cover 112 has notches 112a and 
112b which engage with the walls 111a and 111b, 
s respectively. 

A common terminal plate 113, a closed-fixed 
terminal 114. and an opened-fixed terminal 115 are 
mounted on the terminal base 111. in detail, the 
closed-fixed terminal 114 is closed in a normal 

io condition. The opened-fixed terminal 115 is opened 
in a normal condition. The inner end portions 114a 
and 115a of the fixed terminals 114 and 115 are 
bent to vertically confront each other on the right 
side of the terminal base 111, and fixed contacts 

75 116 and 117 are fixed to the inner end portions 
114a and 115a, respectively. A movable conductive 
. plate 118 in approximately a rectangular shape has 
a free end portion 1 1 8a, including a right connect- 
ing portion, to which a movable contact 119 which 

20 confronts the fixed .contacts 116 and 117 is fixed. 
The movable conductive plate 118 has also a base 
end portion 118b, including a left connecting por- 
tion, which is pivotally mounted in a first groove 
120 formed on the left side face of the dinner 

25 portion 1 13a of the common terminal 113. 

Referring to Fig. 16, a rectangular opening 121 
is formed on the upper wall of the cover 112 and 
between the inner end portion 1 1 3a of the common 
terminal 113 and a pair of the inner end portion 

30 1 14a of the 'closed-fixed terminal 11 4 as well as the 
inner end portion 115a of the opened-fixed terminal 
115. A push button 122 made of a synthetic resin 
is vertically movably inserted into the opening 121. 
As shown in Fig. 17, an edge portion 124 formed in 

35 the vicinity of the base portion 123a of an approxi- 
mately S-shaped lever is pivotally mounted in a 
second groove 125 formed on the right side face of 
the inner end portion 113a of the common terminal 
113, and the free end portion 123b is driven by the 

40 bottom surface of the push button 122. The left end 
portion 126a of an approximately U-shaped com- 
pression spring 126 comprising a leaf spring en- 
gages with a groove 127 formed on the right side 
face of the center of the lever 123 and as shown in 

45 Fig. 18 (A), notches 128 and 128 formed on the 
right end portion 126b of the compression spring 
126 engage with projections 129 and 129 formed 
on the free end portion 118a of the movable plate 
118, thus applying a returning force to the movable 

so plate 1 1 l 8. 

A pair of regulating plates 130 and 131 formed 
on the lower end of the push button 1 22 regulates 
the position of the movable plate 118 in the width- 
wise direction thereof. Projected rails '132 and 133 

55 which guide the regulating plates 130 and 131 are 
formed on the front and rear walls inside the cover 
112. 

Referring to Fig. 15, projections 134 and 134 
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formed on the front and rear end portions of the 
terminal base 111 engage with openings 135 and 
1 35 formed on the front and rear walls of the cover 
112, whereby the terminal base 111 and the cover 
1 12 are connected to each other. 5 

A lever positioning projection 136 which ex- 
tends from the common terminal plate 113 and is 
bent toward the lever 123 displaces the free end 
portion 123b of the lever 123 to the position at 
which the push button 122 can be set. As de- io 
scribed above, the left end portion 126a of the 
compression spring 126 is pivotally mounted on 
the free end portion 123b of the lever 123. A 
concave portion 137 is formed on the inner portion 
1 13a of the common terminal plate 113 so that the 15 
,lever positioning projection 136 can be bent. 

As shown in Fig. 17, shoulders 138a and 138b 
are formed on both sides of the lever 123 and near 
the lower portions thereof. The shoulders 138a and 
138b serve as means for receiving the projections . 20 
126c and 126d of the left end portion 126a formed 
on the compression spring 126 when the left end 
portion 126a disengages from the groove 127 in 
assembling the microswitch. As shown in Fig. 17, 
the width (t) of the free end portion 123b of the 25 
lever 123 is smaller than the other portions of the 
lever 123 and circular so that the change in the 
load to be applied to the lever 123 is small. 

The terminal base 111 has vertical stoppers 
139 and 140, formed on both sides of the upper qo 
surface thereof, which contact with the lower end 
portions of the regulating plates 130 and 131 when 
the push button 122 is pushed to the top of its 
stroke, thus regulating the movement amount of the 
push button 122. In this embodiment, the stoppers 35 
139 and 140 are longitudinally shifted from each 
other. 

The method for assembling the principal por- 
tions of the microswitch is described hereinbelow 
referring to Figs. 18(A) and 18(B). 40 

Referring to Fig. 18(A), the base portion 118b 
of the movable plate 118 is pivotally mounted on 
the first groove 120 of the common terminal 113 
with the movable plate 118 supported by means of 
a tool (M). Then, the edge portion 124 of the lever 45 
123 is pivotally mounted on the second groove 125 
by vertically supporting the lever 123 by means of 
a tool (N) with the lever 123 standing erect, and 
then, as shown in Fig. 18 (B), the notch 128 dis- 
posed on the right end portion of the compression so 
spring 126 is engaged by the engaging projection 
129 disposed near the free end portion 118a of the 
movable plate 1 1 8 t and the left end portion 1 26a of 
the compression spring 126 is brought into contact 
with the right side face of the lever 123 with the 55 
compression spring 126 supported by the tool (N). 
Thereafter, the lever 1 23 is rotated clockwise about 
the second groove 125 in this state, with the result 



that the left end portion 126a of the compression 
spring 126 falls into the groove 127. Thus, the 
compression spring 126 Is locked by the lever 123. 

The operation of the microswitch having the 
above-described construction is described herein- 
below. 

When the push button 122 positioned as shown 
in Fig. 16(A) is pushed, the lever 123 pivots clock- 
wise about the edge portion 124 (125) disposed on 
the base portion side thereof. As a result, the left 
end portion 126a (127) of the compression spring 
126 is circularly displaced downwards* i.e, the left 
end portion 126a (127) is rotated clockwise about 
the edge portion 124 (125) of the lever 123, and 
the compression spring 126 is deformed as shown 
in Fig. 16(B). When the left end portion 126a (127) 
of the compression spring 126 is further pivoted 
clockwise beyond the change point corresponding 
to the height of the base end portion 118b (120) as 
a result of the further pushing of the push button 
122, the compression spring 126 is released and 
free end portion 118a of the movable plate 118 
rotates counterclockwise about the base end por- 
tion 118b (120). Consequently, as shown in Fig. 16- 
(C), the movable contact 119 becomes out of con- 
tact with the fixed contact 116 and is brought in 
contact with the fixed contact 117, with the result 
that the opened-fixed terminal plate 115 and the 
common terminal plate 113 become closed. 

When the push button 122 is released in the 
state as shown in Fig. 16(C), the lever 123 rotates 
counterclockwise. As a result, opposite to the 
above-described operation, the movable contact 
119 returns to the original position as shown in Rg. 
16(A). Consequently, the closed-fixed terminal 114 
and the common terminal plate 113 become 
closed. 

According to the above-described construction, 
since the force applied to the push button 122 is 
transmitted to the movable plate 118 through the 
lever 123 and the compression spring 126, the 
stroke of the push button 122 is increased to as 
long as approximately 3mm by the lever 123. 
Therefore, the microswitch can be easily automati- 
cally assembled. 

Supposing that, in assembling the microswitch, 
the left end portion 126a of the compression spring 
126 does not fall into the groove 127 of the lever 
123 when the lever 123 is rotated clockwise after 
the left end portion 126a of the compression spring 
126 is brought in contact with the right side face of 
the lever 123, the projections 126c and 126d of the 
left end portion 126a of the compression spring 
126 are received by the shoulders 138a and 138b. 
Thus, the compression spring 126 can be pre- 
vented from falling downward from the lever 123. 
As such, the compression spring 126 can be reli- 
ably assembled. 
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Even though the left end portion 126a of the 
compression spring 126 disengages from the 
groove 127 due to a vibration or a shock imparted 
to the microswitch in use, the left end portion 126a 
of the compression spring 126 can be prevented 
from falling out of the lever 123. 

Even though the lever 123 tilts widthwise. the 
free end portion 123b thereof contacts with the 
push button 122 in approximately the center there- 
of as shown in Fig. 19 because the width (t) of the 
free end portion 123b of the lever 123 is smaller 
than the other portions thereof as shown in Fig. 17. 
That is, the force is applied to the push button 122 
by the lever 123 at approximately the center there- 
of. Therefore, the push button 122 can be pre- 
vented from rotating, i.e.. the push button can be 
reliably pushed. 

If a force such as a vibration or a shock is 
applied to the push button 122 when it has been 
pushed beyond the top of its stroke, the push 
button 122 penetrates into the cover 112. 

As described previously, the stoppers 139 and 
140 are formed on the top surface of the lower wall 
111 so as to confront the pair of regulating plates 
130 and 131, each other formed below the push 
button 122. Owing to this construction, when the 
push button 1 22 is pushed to the top of its stroke, 
the lower ends of the regulating plates 130 and 131 
contact with the stoppers 139 and 140, respec- 
tively. Accordingly, as shown in Fig. 20, the push 
button 122 is prevented from being pushed beyond 
its top of its stroke, i.e., the push button 122 is not 
pushed into the cover 112. As such, the push 
button 122 can be reliably returned to its original 
position. 

Further, the stoppers 139 and 140 strengthen 
the thin portion of the lower wall 1 1 1 into which the 
common terminal 113, the closed-fixed terminal 
114, and the opened-fixed terminal 115 are in- 
serted by molding. The stoppers 139 and 140 may 
be formed to confront each other or shifted from 
each other as shown in Fig. 1 5. 

It is to be noted that various changes and 
modifications of the configurations and positions of 
the stoppers 139 and 140 are apparent to those 
skilled in the art. 

Supposing that the angle formed by the normal 
line at the contact point of the free end portion 
123b of the lever 123 with the bottom surface of 
the push button 122 with respect to the direction in 
which force is applied to the push button 122 is B 
and the force which the lever 123 applies to the 
push button 1 22 is P, the force (F) for operating the 
push button 122 is expressed as follows: 
F = Pcos 9 

The touch of the push button 122 is preferable 
when the change in the load of pushing the push 
button 122 from the initial condition as shown in 



Fig. 16(A) until the condition in which the push 
button 122 is operated as shown in Fig. 16(B) is 
small. 

According to this embodiment, the portion of 
5 the free end portion 123b which contacts with the 
push button 122 is circular, so that the angle B 
becomes greater till the condition in which the 
push button 122 is operated as shown in Fig. 16- 
(B). Accordingly, the change in the load of pushing 
w the push button 122 from the initial condition until 
the condition in which the push button 122 is 
operated is small. The relationship between the 
amount of the pushing of the push button 122 and 
the load of operating the push button 122 is as 
is shown in Fig. 22. Thus, a preferable touch of the 
push button 122 can be obtained. 



Claims 

20 

1. A light emitting type push button switch 
having an indication unit including an operation 
block containing an indicator and a switch unit 
having a microswitch turned on or off by the push- 

25 ing of said operation block through a plunger ax- 
ially movably held in the case of said indication 
unit comprising: 

a plurality of approximately C-shaped engaging 
projections formed on the rear end portion of said 

30 indication unit; 

a plurality of elastic arms formed on the switch 
cover of said switch unit so as to correspond to 
said engaging projections and extending from the 
read end of the side wall of said switch cover to 

35 the front end thereof; 

a locking projection formed on the front end of 
each of said elastic arms and removably engaging 
with the inner surface of the corresponding said 
engaging projection; and 

4o a T-shaped disengaging pressure applying plate 
formed on the peripheral surface of the locking 
projection. 

2. A light emitting type push button switch as 
claimed in claim 1 , wherein a dummy switch hav- 

45 ing a load substantially equal to the load of a 
microswitch is provided alongside of said micro- 
switch when said switch unit is provided with one 
microswitch. 

3. A light emitting type push button switch as 
so claimed in claim 1 or 2, wherein a pair of indicator 

connecting terminals of said indication unit is lon- 
gitudinally disposed, fixed to the base of said in- 
dication unit, has a conductive leaf spring formed 
in at least the inner portion thereof, and curvedly 
55 extends to the position at which- each of said con- 
nection terminals contacts with a corresponding 
lead terminal of a pair of lead terminals of said 
indicator. 
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4. A light emitting type push button switch as 
claimed in any one of claim 1 through 3, wherein 
one end portion of a locking wire which performs 
an alternate operation between the plunger and the 
base of said indication unit is pivotaily mounted on 
said plunger and a leaf spring which presses the 
end portion of said locking wire under pressure is 
mounted on the inner circumferential face of the 
case of said indication unit. 

5. A light emitting type push button switch 
having an indication unit including an operation 
block containing an indicator and a switch unit 
having a microswitch which is turned on or off by 
the pushing of the operation block through a plung- 
er axiaily movably held in the case of the indication 
unit, wherein said switch unit comprises: 

a switch base and a pair of switch covers mounted 
on both sides of said switch base; 
said switch base comprising a plurality of elastic 
arms provided with a plurality of engaging projec- 
tions on the front end portion thereof which are 
removably engaged by a corresponding engaging 
projection of a plurality of engaging projections 
formed on said indication unit; and a pressure 
applying plate formed integrally with each of the 
peripheral surface of said elastic arms; and 
said microswitch is accommodated both in said 
switch base and at least one of said switch covers; 
and 

an external terminal to which' an indicator connect- 
ing terminal is removably connected is fixed to said 
switch base. 

6. A light emitting type push button switch as 
claimed in claim 5, wherein each of the rear ends 
of the external terminals mounted on the micro- 
switch is bent to be L-shaped to be disposed in 
contact with said switch cover, and each of the re.ar 
ends of said external terminals fixed to said switch 
base to which each of the indicator connecting 
terminals of said switch unit is removably con- 
nected is bent to be L-shaped to be disposed in 
contact with said switch base, and the terminal 
portion provided with a screw is formed on the bent 
portions of each of said external terminal portions. 

7. A microswitch comprising: 

a switch case to which a "common terminal and at 
least one fixed terminal are mounted on the lower 
wall thereof; 

an opening formed on the upper wait of said switch 
case and disposed between said common terminal 
and the fixed terminal; 

a push button vertically movably inserted into said 
opening; 

a movable plate having on the free end portion 
thereof a movable contact which confronts a fixed 
contact fixed to the inner end portion of the fixed 
terminal and whose base portion is pivotaily moun- 
ted on the inner portion of said common terminal; 



a lever whose base portion is pivotaily mounted on 
the inner end portion of said common terminal and 
driven by said push button; 
a compression spring whose one end portion is 

5 pivotaily mounted on a groove formed on the lever 
and whose other end portion is engaged by the 
free end portion of said movable plate; and 
a shoulder formed on said lever and disposed in 
the vicinity of the lower portion of said groove so 

70 as to prevent said compression spring from falling 
from the lever. 
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